introduction
The transport and incorporation of nitrogen in trees involve many complex processes. Nitrogen ions taken up by the root and its symbiotic associates may be retained in root cells for the synthesis of organic compounds or may be translocated directly to the aerial parts. The types of compounds transported, the channels selected for transport and the characteristics of the transport mechanisms, themselves are dependent upon the nitrogen sources available, the characteristics of the plant species, its stage of growth and the environment in which it is grown.
Nitrogen assimilation and translocation have been extensively studied in orchard trees including apple (Hill-Cottingham and Lloyd-Jones, 1977; Tromp and Ovaa, 1979) and Citrus (Kato, 1980) . Data are also available on conifers (Martin et al., 1981 a; Scheromm et al., 1988) Martin et al. (1981b) . Amino acid contents in the xylem exudate and tissues were determined according to the method of Genetet et al. (1984) . Ammonium in xylem exudates, tissues and digests was measured colorimetrically (Martin et al., 1981b 
